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DAVID CLARKE, LI HUA XU AND MAY EE VIVIEN WAN 
CHAPTER TWO 
Spoken Mathematics as an Instructional Strategy: The Public Discourse of 
Mathematics Classrooms in Different Countries 
SPOKEN MATHEMATICS IN THE CLASSROOM 
This chapter examines the use of spoken mathematics in the public discourse of 
eighth-grade mathematics classrooms internationally. By “spoken mathematics” 
we mean the recognizably mathematical terms used in spoken interaction in the 
classroom. Our principal focus was the relatively sophisticated terms by which 
each lesson’s central concepts or procedures were named. In our analysis we 
addressed the question(s): “What is the occurrence of publicly spoken mathematics 
in the different classrooms studied and what efforts do the teachers appear to make 
to promote students’ use of technical mathematical terms in their public classroom 
talk?” A companion chapter examines the question of students’ private spoken 
mathematics in the classroom and the possible learning that might result. 
LANGUAGE IN MATHEMATICS TEACHING/LEARNING 
Various theories of learning attach priority and even primacy to language (notably 
Vygotsky, 1962). Without revisiting in detail the distinction between “mathematics 
as a language” and the role of language in the learning of mathematics, it is 
important to note that “language and mathematics” is a conjunction that has been 
explored by a variety of scholars, particularly in the context of the mathematics 
classroom (for example, Pimm, 1987). In the context of science, Lemke (1990, p. 
1) asserted unequivocally “learning science means learning to talk science.” This 
identification of a discipline with a particular discourse has been taken one step 
further by Sfard (2008), who defines mathematics as a discourse. Our position in 
this chapter is that students participating in mathematics classrooms are initiated 
into a local discourse that might be called “the discourse of the mathematics 
classroom.” The discourse of one mathematics classroom may differ significantly 
from the discourse of another, both in terms of the mathematical sophistication of 
the terminology employed and in the relative prioritisation and authority accorded 
to the voices of the teacher and the students.  
 Any theory of mathematics teaching/learning must address the role of language. 
In this chapter, we take the orchestrated use of mathematical language by the 
participants in a mathematics classroom to be a strategic instructional activity by 
the teacher. Our particular focus is the role of spoken mathematics in both 
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instruction and learning. The instructional value of the spoken rehearsal of those 
mathematical terms and phrases central to a lesson’s content can be justified by 
reference to several theoretical perspectives. Interpretation of this spoken rehearsal 
as incremental initiation into mathematics as a discursive practice could be 
justified by reference to Walkerdine (1988), Lave and Wenger (1991), Bauersfeld 
(1994), and Sfard (2008). The instructional techniques employed by the teacher in 
facilitating this progression could be seen as “scaffolding” (Bruner, 1983) and/or 
as “acculturation via guided participation” (Cobb, 1994). Interest in “speaking 
mathematically” as an important aspect of mathematics classroom interaction has 
an extensive history. Since language is universally accorded a central role in the 
learning of mathematics, the instructional use of spoken mathematics by students 
and teachers in classrooms warrants investigation in settings differentiated by 
language, by school system and by culture. Such variation in classroom setting 
provides the optimal conditions for the interrogation of both theory and practice 
regarding the role of spoken mathematics in classrooms internationally. 
 Research and theorising regarding the role of language in mathematics 
classrooms has been culturally-situated to a remarkable extent. The review by 
Walshaw and Anthony (2008) includes the statement: “What these researchers 
have demonstrated is that effective instructional practices demand students’ 
mathematical talk” (p. 523, emphasis added). The review purposefully omitted 
consideration of classrooms situated in Asian countries, and this was 
acknowledged by the authors. Given contemporary interest in the success of school 
systems in countries such as Japan, Korea, and Singapore in international tests of 
mathematics achievement, this omission could be seen as unfortunate. The review 
does, however, provide extremely useful insights, provided this cultural specificity 
is taken into account.  
 There is an internal coherence and consistency of message in the literature about 
classroom discourse arising from what might be called the Western canoni in 
educational research. A key element in this message has been summarised 
succinctly by Silverman and Thompson (2008). 
Thompson, Philip, Thompson, and Boyd (1994) and Cobb, Boufi, McClain, 
and Whitenack (1997) argue convincingly that students’ participation in 
conversations about their mathematical activity (including reasoning, 
interpreting, and meaning-making) is essential for their developing rich, 
connected mathematical understandings (Silverman & Thompson, 2008, p. 
507, emphasis added). 
The review by Walshaw and Anthony (2008) is similarly assertive regarding the 
role of student conversation in mathematics classrooms. They make strong 
statements regarding the importance of student spoken participation in 
mathematics classrooms and support them with a long list of references. As 
acknowledged by the authors, these references are drawn entirely from Western 
sources, and the results are presented legitimately as unequivocal advocacy of 
classroom dialogue. 
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There is now a large body of empirical and theoretical evidence that 
demonstrates the beneficial effects of participating in mathematical dialogue 
in the classroom. (Walshaw & Anthony, 2008, p. 523) 
By way of contrast, Li (2004) in discussing “A Chinese Cultural Model of 
Learning” made the following observation. 
Asian students not only do not believe that speaking promotes thinking as do 
Western students; they believe that speaking interferes with thinking. (Li, 
2004, p. 132) 
Such differences in the role accorded to language in learning situations must have 
consequences for the form taken by the discourse of the mathematics classroom in 
different cultures. The distinctive character of classrooms situated in different 
cultural traditions has been the subject of several substantial publications (Clarke, 
Keitel, & Shimizu, 2006; Fan, Wong, Cai, & Li, 2004; Leung, Graf, & Lopez-
Real, 2004). The analyses reported in the remainder of this chapter suggest that the 
instructional practices of the teachers in the various classrooms were predicated on 
pedagogies that assign spoken mathematics a very different function in the 
learning process. 
 The concern has been raised elsewhere (Clarke, 2006a) that the cultural-
situatedness of our theorizing about classroom practice makes it very difficult to 
give recognition in our research to practices intended to generate behaviours or 
outcomes inconsistent with the cultural history of the researcher. 
The explicit promotion of student speaking in Western reform classrooms 
and the dominance of student listening in Asian classrooms gives the 
appearance of a dichotomisation of student classroom practice into an 
emphasis on either speaking or listening. Similarly, analyses of teacher 
practice reveal significant differences in teacher time devoted to speaking or 
listening. It is essential that the debate shift from the separate optimisation of 
speaking or listening to recognition of their essential interconnectedness and 
the role of both in any theory of teaching/learning. (Clarke, 2006a, p. 384) 
Our theorizing about the connection between classroom practice and learning and, 
in particular, our research into the practices of mathematics classrooms must draw 
on (and contribute to) theories that accommodate culture as one essential aspect of 
the situated nature of learning, rather than ignoring the pervasive role of culture in 
framing our attempts at theorizing. This cultural situatedness is particularly evident 
in writings on the role of language in the mathematics classroom. 
 International classroom research projects such as the Learner’s Perspective 
Study (Clarke, Keitel, & Shimizu, 2006) or the TIMSS-R Video Study (Hiebert et 
al., 2003) provide the opportunity to interrogate the capacity of our theories to 
accommodate classroom practice in cultural settings other than those in which the 
theories themselves were developed. The possible primacy of language in 
knowledge construction can then be examined without the distorting prejudice of a 
context in which particular types of oral performance (for example) are already 
privileged. There are at least two dangers in the cultural specificity of recent 
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theorizing: (i) it may be that learning and instruction in non-Western contexts are 
simply not accommodated in simplistic (Western) frameworks, such as the popular 
teacher-centred/student-centred dichotomy (Mok & Ko, 2000), and (ii) typification 
of ‘the other’ may mean that learning and instruction in non-Western contexts are 
accorded a homogeneity or uniformity of practice and character that disregards the 
rich diversity in instructional practice denied by the simplistic singularity of ‘the 
Asian classroom.’ 
 The advocacy of “mathematical dialogue in the classroom” is based on research 
in ‘Western’ classrooms, which certainly have their own diversities of practice (see 
O’Keefe, Xu, & Clarke, 2006, for example). Whether that advocacy can be 
extended legitimately to encompass practice in classrooms situated in Asian 
countries remains a matter for empirical investigation. The research reported in this 
chapter reveals significant differences in the role of spoken mathematics in 
classrooms around the world. It is suggested that it may be necessary to 
acknowledge the cultural-specificity of our theories and the need to adapt them for 
use in settings culturally dissimilar from those in which they were developed. 
STUDYING SPOKEN MATHEMATICS IN THE CLASSROOM 
The complete LPS research design is set out in the Appendix to this book. For the 
analysis reported here, the essential details relate to the standardisation of 
transcription and translation procedures. Three video records were generated for 
each lesson (teacher camera, focus student camera, and whole class camera), and it 
was possible to transcribe three different types of oral interactions: (i) whole class 
interactions, involving utterances for which the audience was all or most of the 
class, including the teacher; (ii) teacher-student interactions, involving utterances 
exchanged between the teacher and any student or student group, not intended to 
be audible to the whole class; and (iii) student-student interactions, involving 
utterances between students, not intended to be audible to the whole class or to the 
teacher. All three types of oral interactions were transcribed, although type (iii) 
interactions could only be documented for two selected focus students in each 
lesson. Where necessary, all transcripts were then translated into English. 
Transcription and translation were carried out by the local team responsible for 
data generation and were therefore undertaken by native speakers of the local 
language. Technical guidelines specified the format to be used for all transcripts 
and the conventions for translation (particularly of colloquial expressions) (Clarke, 
2006b). The analyses reported in this chapter were undertaken on the English 
version of each transcript of public classroom dialogue. 
 Analyses were conducted of 110 lessons documented in 22 classrooms located 
in Australia (Melbourne), China (Hong Kong and Shanghai), Germany (Berlin), 
Japan (Tokyo), Korea (Seoul), Singapore, and the USA (San Diego). In this 
chapter we report the first two stages of a stratified analysis focusing on the 
situated use of spoken mathematical language in these classrooms. The first and 
second analytical stages focused on public oral interactivity (frequency of public 
utterance) and public mathematical orality (spoken use of key mathematical terms) 
(Clarke & Xu, 2008). The third, fourth and fifth analytical stages are reported in a 
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companion chapter. Throughout the entire analysis, we distinguish private student-
student interactions from whole class or teacher-student interactions, both of which 
we consider to be public from the point of view of the student.  
 Our major concern in the first two stages of the analysis was to document the 
opportunity provided to students in the mathematics classroom for the public oral 
articulation of the relatively sophisticated mathematical terms that formed the 
conceptual content of the lesson and to distinguish one classroom from another 
according to how such student mathematical orality was afforded or constrained in 
the public classroom context. The specific mathematical terms employed will, of 
course, reflect the mathematical content of the lessons. Algebra comprises a 
significant component of the eighth grade mathematics curriculum in most 
countries. Of the 22 classrooms studied in this chapter, 18 were concerned with 
either systems of linear equations or the simplification of algebraic expressions. Of 
the four other classrooms, three addressed geometry topics (Tokyo 2 and 
Melbourne 1 and 2) and one “rounding decimals and percentage” (Melbourne 3). 
With the possible exception of Melbourne 3, the mathematical topic addressed in 
each classroom was associated with an identifiable vocabulary of sophisticated 
mathematical terms.  
 An essential point needs to be made here: In reporting the results of our 
analyses we have been careful to make explicit reference to “the Shanghai lessons” 
(or students, teachers or classrooms), meaning only those Shanghai lessons (or 
students, teachers or classrooms) for which we have data. In English usage, 
reference to “Shanghai lessons” or “Shanghai teachers” (without the specific use 
of “the”) would imply generalization to all Shanghai lessons or teachers, and we 
have made every attempt to avoid this implication. If regularities among particular 
groups of classrooms or teachers appeared to indicate commonalities of practice 
across different settings, then the possibility of regional, cultural or national norms 
of practice has been suggested explicitly. On the other hand, evident disparity of 
practice among classrooms that might otherwise have been seen as similar can be 
used to contest simplistic generalised categories, such as ‘Asian.’ 
PUBLIC MATHEMATICAL ORALITY:  
WHO GETS TO SPEAK PUBLICLY AND DO THEY TALK MATHEMATICS? 
In our first analytical pass, we counted the number of utterances made by anyone 
participating in a whole class or teacher-student interaction (a “public utterance” 
from the student perspective). An utterance is taken to be a continuous spoken 
turn, which may be both long and complex. In identifying distinct utterances, we 
treated either a change of speaker or an extended silence (greater than 3 seconds) 
as the demarcation indicator separating utterances. Used in this way, the frequency 
of distinct public utterances constitutes a construct we have designated as public 
oral interactivity. Our premise here is that the higher the frequency of utterances in 
a given time period the higher is the level of interactivity. This approach does not 
make use of either the length of time occupied by an utterance or the number of 
words used in an utterance, both of which would be problematic units of analysis 
in a multi-lingual study like this one. 
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 Having identified who was talking and how frequently, the question arises, “But 
are they talking mathematics?” We have chosen to examine the use of technical 
mathematical terms in our consideration of “talking mathematics.” Our focus on 
technical mathematical terms is only partly motivated by an interest in the 
teacher’s purposeful promotion of oral mathematical fluency. We are also 
concerned with student agency. In an earlier analysis, the spoken use (and re-use) 
of technical mathematical terms was employed as a surrogate variable for the 
distribution of responsibility for knowledge generation in mathematics classrooms 
(Clarke & Seah, 2005). In conducting these prior analyses, it became clear that the 
classroom use of technical mathematical language was of significance as an 
indicator of the dominant pedagogy in each classroom, as a marker of teacher and 
student agency, and as an entry point for the interrogation of theories related to the 
role of language in learning. 
 An utterance may contain more than one distinct mathematical term, and our 
second analytical pass recorded the occurrence of mathematical terms rather than 
utterances. However, the same mathematical term may appear more than one time 
in one utterance. For example, consider the utterance “Oh, … it’s a solution of the 
equation three x plus four y equals two. A solution, right?” The same 
mathematical term “solution” appears twice in this utterance. When such a 
situation occurred, the mathematical term was only counted once as we regard it to 
be one single conceptual contribution to the classroom discussion. Of course, the 
term “equation” would be counted separately, even though it occurred in the same 
utterance as “solution.” For the purpose of this chapter, we restricted our second-
pass analysis to those mathematical terms and phrases that were central to the 
content of a lesson, which we will refer to as ‘key mathematical terms’ or ‘key 
terms’ hereafter. These are the terms that constituted the formal content of the 
lesson. This emphasis is appropriate, given that our concern in this chapter is with 
the teacher’s instructional intentions and the classroom practices that resulted. In 
considering the use of mathematical language from the perspective of the learner, a 
later analysis distinguished different types of mathematical terms and these are 
discussed in the companion chapter to this one. In this chapter, we are primarily 
concerned with whether or not the teacher of each classroom intended to promote 
student use of these technical mathematical terms.  
 It is also important to note here that our focus was on what might be called 
“technical mathematical vocabulary” rather than general vocabulary put to 
mathematical use; that is, on terms such as “equation” but not on the mathematical 
use of logical connectives such as “because” or “if.” We acknowledge that the use 
of language in mathematics classrooms includes much more than technical 
mathematical terms, but for the purposes of this analysis our focus was on 
evidence of the purposeful development of student oral fluency with the technical 
mathematical vocabulary prioritized in the teacher’s lesson plan and in the 
syllabus. 
 A total of 110 videotaped lessons were analysed. The ‘Asian’ data set analysed 
included sequences of five lessons from three mathematics classrooms in 
Shanghai, three similar sequences from Hong Kong, three sequences from Tokyo, 
three sequences from Seoul, and three sequences from Singapore. ‘Western’ 
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classroom practice was represented in this analysis by three sequences of five 
lessons from Melbourne, two sequences from Berlin and two sequences from San 
Diego. Five lessons were analysed for San Diego 1, but for San Diego 2, we 
analysed six lessons rather than five. The six lessons were taught as three double-
period lessons with a two-part structure, where the substantive content for the 
lesson was usually taught in the first period and cooperative learning activities 
were conducted in the second period. We felt that inclusion of all six lessons was 
required to reflect language practice in that classroom in a balanced fashion. Since 
all results were reported as either per lesson or per student, this difference in the 
number of lessons did not affect our capacity to make comparison between 
classrooms. The data from San Diego 3 and from Berlin 3 were excluded because 
of difficulties in distinguishing “public” and “private” statements in those 
classrooms.  
 The video-coding software Studiocode combines basic descriptive coding 
statistics with a capacity to reveal temporal patterns in a highly visual form (see 
Figure 1). Studiocode connects a time-coded transcript to the video record of a 
lesson and supports the coding of either events in the video record or the 
occurrence of specific terms in the transcript. Using Studiocode, a timeline display 
could be generated of the occurrence of selected mathematical terms throughout a 
given lesson. 
 Figure 1 shows the occurrence of specific mathematical terms and phrases: 
linear equations in two unknowns; equation; unknown; solution; integral solution; 
and solution set in the public discussion occurring in one lesson in the classroom 
of Shanghai Teacher 1. We are employing ‘public’ in the same sense as 
previously: that is, spoken participation in whole class or teacher-student 
interaction. The occurrence of each distinct term or phrase is indicated here by a 
particular shade of grey. Within a shaded band, each line represents the use of a 
particular term, such as “equation,” by an individual in the classroom discussion. 
The width of a shaded band is an indication of the number of individuals who 
made use of the term in public discussion. Not surprisingly, the teacher (signified 
by “T”) made the most frequent use of each term. All other timelines refer to 
student use of each term. 
 The highly visual nature of the timeline display can reveal temporal patterns in 
the occurrence of the coded terms. In the case of Shanghai Teacher 1, the solicited 
articulation of a key mathematical term (e.g., “equation” or “solution”) from a 
sequence of students seems to be a distinctive characteristic of that teacher’s 
practice. Once identified, such distinctive patterns can be examined in more detail. 
Below is the transcript of a one-minute interaction (min: sec) focusing on the term 
“solution.” 
 This level of frequency of student spoken articulation of key mathematical 
terms was evident in the five lessons analysed from this Shanghai classroom. The 
pattern of elicited rehearsal of a key term, so visible in Figure 1 and Table 1, was 
also clearly evident in the practice of Shanghai Teacher 2 and Shanghai Teacher 3. 
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Figure 1. The occurrence of mathematical terms and phrases in SH1-L01 
  
Table 1. Elicited public rehearsal of “solution” - Classroom Transcript (SH1-L01)  
12:42(m:s) T So let's read ... ah, let's read question one, 
question one. It says... in the following pairs of 
number value, each of them can be matched with a pair 
of x and y. So, let's read this. It is asking, which 
of them are the solutions of the equation two x plus 
y equals three? Which are the solutions of the 
equation three x plus four y equals two? Come on, 
have a try.  
13:10 T So, let's take a look. How about the first one? Oh, 
ok, you.  
13:14 Anthea x is equal to zero, y is equal to three. It is.  
13:17 T It's an equation. That means, x is equal to zero, y 
is equal to three. It is... ? 
13:21 Anthea It is a solution of the equation two x plus y equals 
three.. 
13:24 T A solution. Okay, sit down please. How about you, 
Aaron? 
13:28 Aaron x equals zero and y equals one over two is a solution 
of the equation three x plus four y equals two..  
13:35 T Ah, a solution of this. Sit down please. Let's 
continue. Question three, question three. Come on, 
(...) [APOLLO and AMANDA raising their hands] 
13:41 Bray If x equals negative two, y equals two, it is the 
solution of the equation three x plus two y equals 
two.  
13:48 T Oh,...... it's a solution of the equation three x 
plus four y equals two. A solution, right? Ok, sit 
down please. Let's continue. Come on.  
13:55 Again When x equals one over two, y equals two, it is the 
solution of the equation two x plus y equals three.  
14:00 T Okay, it is a solution of two x plus y equals three. 
Okay, sit down please. So now, x equals one, y equals 
one over two, come on, (...) Tell me.  
14:12 Albert When x equals one, y equals negative one over two, it 
is a solution of three x plus four y equals two.  
[Students whose names are given in full were subsequently interviewed; T = teacher, throughout] 
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 Figure 2 shows the average number of utterances per lesson occurring in whole 
class and teacher-student interactions in each of the classrooms studied in 
Shanghai, Seoul, Hong Kong, Tokyo, Singapore, Berlin, San Diego, and 
Melbourne. An utterance is a single, continuous oral communication of any length 
by an individual or a group (choral). 
 The average number of public utterances per lesson provides an indication of 
the public oral interactivity of a particular classroom. Figure 2 distinguishes 
utterances by the teacher (white), individual students (black) and choral responses 
by the class (e.g. in Seoul) or a group of students (e.g. in San Diego) (grey). Any 
teacher-elicited, public utterance spoken simultaneously by a group of students 
(most commonly by a majority of the class) was designated a “choral response.” 
Lesson length varied between 40 and 45 minutes and the number of utterances has 
been standardized to a lesson length of 45 minutes.  
 
 
Figure 2. Average number of public utterances per lesson in whole class and teacher-
student interactions (Public Oral Interactivity) 
 The term ‘oral interactivity’ is intended to signify oral communicative 
interchange. If one voice is dominant to a great extent, then the interactivity is 
likely to be low. For this reason, the relative weighting of teacher and student 
utterances has some significance in characterising the discourse of the classroom. 
If choral utterances were excluded, the relative weighting of teacher utterances 
over student utterances would be much higher in the three Shanghai and Seoul 
classrooms, and Hong Kong 2. The nature of the students’ public utterances is also 
of interest. Shanghai 1 and the three Seoul classrooms were characterised by 
highly frequent choral utterances. By contrast, the classrooms in Tokyo, Berlin, 
and Melbourne do not appear to attach significant value to this type of utterance. 
The level of individual student contribution to the public classroom interactions 
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also varied considerably. The students in the three Melbourne classrooms, 
Singapore 2, and San Diego 1 appeared to be much more publicly oral than the 
students in the three Seoul classrooms. It is worth re-emphasizing that our analysis 
did not compare the temporal length or complexity of utterance. It was the 
frequency of utterance and interchange of speaker, namely the oral interactivity 
that was compared. 
 The classrooms studied can be also distinguished by the relative level of public 
mathematical orality of the classroom (that is, the frequency of spoken 
mathematical terms or phrases by either teacher or students in whole class 
discussion or teacher-student interactions) and by the use made of the choral 
recitation of mathematical terms or phrases by the class. This recitation included 
both choral response to a teacher question and the reading aloud of text presented 
on the board or in the textbook.  
 Figure 3 shows how the frequency of occurrence of key mathematical terms 
varied among the classrooms studied. In classifying the occurrence of spoken 
mathematical terms, we focused on those terms that were central to the lesson 
content (e.g., terms such as “equation” or “co-ordinate,” referred to as ‘key 
terms’). This meant that our analysis did not include utterances that consisted of no 
more than agreement with a teacher’s mathematical statement or utterances that 
only contained numbers or basic operations that were not the main focus of the 
lesson. In the case of the Korean lessons, in particular in Seoul 1, the choral 
responses by students frequently took the form of agreement with a mathematical 
proposition stated by the teacher. For example, the teacher would use expressions 
such as, “When we draw the two equations, they meet at just one point, right? Yes 
or no?” And the class would give the choral response, “Yes.” Such student 
statements did not contain a mathematical term or phrase and were not included in 
the coding displayed in Figure 3.  
 Similarly, a student utterance that consisted of no more than a number was not 
coded as use of a key mathematical term. It can be argued that responding “Three” 
to a question such as “Can anyone tell me the coefficient of x?” represented a 
significant mathematical utterance, but, as has already been stated, our concern in 
this analysis was to document the opportunity provided to students for the oral 
articulation of the relatively sophisticated mathematical terms that formed the 
conceptual content of the lesson. Frequencies were again adjusted for the slight 
variation in lesson length. 
 From the results displayed in Figures 2 and 3, we suggest that the instructional 
practices of the teachers in the various classrooms assigned the spoken use of 
technical mathematics a very different function in public classroom discourse. The 
Melbourne 2 and 3 classrooms were highly oral and yet made relatively infrequent 
use of the mathematical terms that constituted the focus of the lesson’s content. In 
general, the oral style of Melbourne Teacher 2 was highly colloquial and it is likely 
that the reduced prominence of technical terms reflected the teacher’s rhetorical 
style. In interview, Melbourne Teacher 2 referred to the possibly confusing and 
alienating effect of technical mathematical terms, suggesting that in his practice 
conceptual understanding was prioritised over (and distinguished from) fluency in 
technical mathematical discourse. In the case of Melbourne Teacher 3, the 
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particular mathematics topic (decimal place value and percentage) contained only 
limited technical vocabulary. 
 These two Melbourne cases illustrate the possible influence of factors such as 
teacher’s rhetorical style and particular mathematical content on the evident 
promotion of spoken technical mathematics. The influence of such factors serves 
as a reminder that the analyses reported in this chapter are best seen as a set of case 
studies and that any claim to national or cultural representativeness must be 
explicitly argued rather than assumed. 
 
 
Figure 3. Frequency of occurrence of key mathematical terms in public utterances 
(Mathematical Orality)  
 By contrast, the less oral classrooms studied in Shanghai made much more 
frequent use of key mathematical terms and phrases. Although we did not attempt 
to measure either length or complexity of utterance in detail in this analysis, it 
should be noted that in the Shanghai lessons both teacher and student utterances 
appeared to be longer and more complex than elsewhere. 
The orchestrated public rehearsal of spoken mathematical terms that is so 
evident in Figure 1 and Table 1, was also explicitly valued in the interviews with 
Shanghai Teacher 1. These teacher interviews made several references to the 
language used by the students, indicating the value attached by the teacher to both 
the use of accurate and standard mathematical language as well as to the 
completeness of student answers. For example, in the second interview, Shanghai 
Teacher 1 said: 
 
Shanghai 1 I asked one student to answer me. He could tell me what 
was the first step, what was the second step. The answer 
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was quite complete. Especially, he said the first step is 
to transform an equation to an algebraic expression with 
unknown to represent another unknown. What he said is 
very good. He said the second step was … put this 
algebraic expression into another equation to substitute 
the unknown in that equation. That is to make the system 
of linear equations in two unknowns into an equation in 
one unknown. Then … after that … what to do after finding 
out this unknown. Find another unknown by substituting 
the value of the other unknown. This language, that is, 
this mathematics language is good. 
This explicit valuing of student spoken mathematical language appeared to be a 
characteristic of all three Shanghai teachers. Comparison between those 
classrooms that might be described as “Asian” is interesting. Key mathematical 
terms were spoken less frequently in the Seoul classrooms than was the case in the 
Shanghai classrooms. Even allowing for the relatively low public oral interactivity 
of the Korean lessons, the Korean students were given proportionally fewer 
opportunities to make oral use of key mathematical terms in whole class or 
teacher-student dialogue. In contrast to the teachers in Shanghai, Tokyo and 
Singapore, the teachers in the Hong Kong and Seoul classrooms did not appear to 
attach significant value to student spoken rehearsal of mathematical terms and 
phrases, whether in individual or choral mode.  
 Although all three of the Seoul teachers made extensive public use of spoken 
technical mathematical terms in their teaching of each lesson, their style of 
questioning did not encourage frequent student public use of mathematical terms. 
Most commonly, students were required to agree with a mathematical statement 
made by the teacher. Agreement was signified by a choral “Yes.” Teacher prompts 
that did trigger student use of mathematical terms included, Seoul Teacher 1: 
“What is this called?” and Seoul Teacher 2: “What kind of number is this?” and 
Seoul Teacher 3: “What is the second condition of similarity?” These questions 
could be answered with a single word or a memorised phrase. The emphasis on 
memory and on very succinct student responses is evident in the brief classroom 
exchange shown as Table 2. 
 
Table 2. Elicited public rehearsal of “number of cases” - Classroom Transcript (KR2-L01)  
T (KR2-L01)  What do we call of the possible cases? 
S1  Number of cases. 
T  What do we call it? 
S2  Number of cases. 
T  What kind of number do we call it? 
S3   Number of cases. 
T   We call it number of cases. Repeat, after me, number 
  of cases. 
Ss  Number of cases. 
The teacher in Hong Kong 2ii appears similar to the three Shanghai teachers in the 
sense that he conducted his teaching most frequently in the form of whole class 
discussion. But his lessons showed no signs of the pattern, evident in all three 
Shanghai classrooms, where the students were systematically ‘enculturated’ into 
the language of school mathematics. In particular, despite similarities between the 
public oral interactivity of Hong Kong 2 and Shanghai 1 (for example), the 
SPOKEN MATHEMATICS AS AN INSTRUCTIONAL STRATEGY 
 
25 
frequency of student use of mathematical terms in Hong Kong 2 was much lower. 
The Japanese classrooms resembled those in Shanghai in the consistently higher 
frequency of student contribution, but with little use being made of choral 
response.  
 Among the ‘Western’ classrooms, the teachers’ questions in Melbourne 2 and 3 
seemed more concerned with establishing correct mathematical procedures than 
with developing student ability to provide mathematically lucid explanations or 
justifications. By contrast, in lesson GR2-L02, Berlin Teacher 2 asked open-ended 
questions, such as “Are there any alternatives?” and gave advice such as “The 
individual steps need to be explained again.” This teacher seemed committed to 
promoting more than the correct application of a taught procedure. Teacher-student 
interactions had the effect of prompting student explanations and thereby provided 
the opportunity for students to rehearse their use of mathematical terms, while 
participating in a teacher-led discussion. In addition to public discussion, the 
Melbourne 1 and San Diego 2 classrooms were characterised by their high level of 
student-student (‘private’) spoken interaction. The inclusion of private student 
speech as an acceptable medium of social interaction in the classroom dramatically 
changes the operative pedagogy and this will be addressed in the next chapter. In 
this chapter, we have chosen to focus only on public classroom discourse. As can 
be seen from Figures 2 and 3, there is sufficient variation in public discourse alone 
across the classrooms studied, to justify the separate consideration of student 
public classroom talk. 
 The oral articulation of mathematical terms and phrases by students could be 
accorded value in itself, even where this consisted of no more than the choral 
repetition of a term initially spoken by the teacher (as in the last two lines of Table 
2). Teachers and students in some of the classrooms we studied clearly attached 
value to this type of recitation (e.g., the three Shanghai classrooms). The specific 
terms, of course, reflect the topic being taught in each class. Eighteen of the 
twenty-two classrooms were studying algebra topics, while three were studying 
geometry (Tokyo 2 and Melbourne 1 and 2), and one decimals and percentage 
(Melbourne 3). With the possible exception of Melbourne 3, all topics could be 
associated with a vocabulary of sophisticated mathematical terms. 
 The value attached to student spoken mathematics in some classrooms could 
indicate adherence by the teacher to a theory of learning that emphasises the 
significance of the spoken word in facilitating the internalisation of knowledge. 
The use of choral response, while consistent with such a belief, could be no more 
than a classroom management strategy. In other classrooms, the emphasis was on 
the students’ capacity to produce a mathematically correct term or phrase in 
response to a very specific request (question/task) from the teacher. In such 
classrooms, both of these activities (choral response and directed student response) 
accorded very limited agency to the learner and the responsibility for the public 
generation of mathematical knowledge seemed to reside with the teacher. By 
contrast, in other classrooms, the instructional approach provided opportunities for 
students to “brainstorm” in public or to generate their own verbal (written or 
spoken) mathematics, with very little (if any) explicit cueing from the teacher (e.g. 
the classrooms in Tokyo).  
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SPOKEN MATHEMATICAL FLUENCY AS A VALUED LEARNING OUTCOME 
It is clearly the case that some mathematics teachers value the development of a 
spoken mathematical vocabulary and some do not. If the goal of classroom 
mathematical activity was fluency and accuracy in the use of written mathematics, 
then the teacher may give little priority to students developing any fluency in 
spoken mathematics. On the other hand, if the teacher subscribes to the view that 
student understanding resides in the capacity to justify and explain the use of 
mathematical procedures, in addition to technical proficiency in carrying out those 
procedures in solving mathematics problems, then the nurturing of student 
proficiency in the spoken language of mathematics will be prioritised, both for its 
own sake as a valued skill (e.g., Shanghai Teacher 1) and also because of the key 
role that language plays in the process whereby knowledge is constructed. 
 It is really only through international comparative studies such as this one that 
we can make such comparisons between classrooms so fundamentally different in 
their practices. It must be remembered that the teachers in the LPS project were 
recruited on the grounds that the local mathematics education community endorsed 
their practice as competent. Given this selection criterion, it is reasonable to 
assume we have documented competent mathematics teaching as this was 
conceived in each city at the time (and possibly in each country - in all cases 
except Hong Kong and Shanghai, which appear to draw on fundamentally different 
traditions of practice). Despite within-city variations, the mathematics classrooms 
from some cities do seem to share sufficient common features with each other to 
suggest that they draw on a common tradition of practice. 
 The consistency of language use across the three Seoul classrooms suggests a 
well-established tradition of practice. It has to be considered as feasible, therefore, 
that the Korean national success on international tests of mathematical 
performance (for example in the TIMSS study, reported in Beaton and Robitaille 
(1999)) has been achieved through classroom practices like those documented 
here. Of course, even well-established practices may change and recent curricular 
initiatives in Korea prioritise student oral participation to a much greater extent 
than was evident at the time these data sets were generated. Such attempts to 
change established practice can generate conflicting conceptions of both 
accomplished teaching and valued learning outcomes. Seoul Teacher 1 expressed 
this tension very clearly in the second teacher interview. 
Seoul 1 These days there are many open classes in which students 
actively discuss in the class. I think the way of 
teaching is changing. But I think the teacher should 
teach. I think it is better. In the beginning, I teach, 
and in the last part of the class I make students discuss 
what they learned. It is a good way to teach math. I 
don’t oppose the open class. But I think teacher’s 
explanation is more important in teaching math. 
Since our concern is not national typification, the issue is not whether any of the 
classrooms represent current (or past) national norms of practice for any of the 
participating countries. Instead, each classroom offers a culturally-situated variant 
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on local practice. We are extremely fortunate that the variation between classrooms 
afforded such informative comparisons. 
CONCLUSIONS 
The results that are reported in this chapter certainly suggest that the teachers in 
this study differed widely in the opportunities they provided for student spoken 
articulation of mathematical terms as part of public classroom discourse and in the 
extent to which they devolved agency for public knowledge generation to the 
students. These differences were apparent among classrooms that might be 
identified as ‘Western’ and among those that might be described as ‘Asian.’ In 
particular, the demonstration of such differences in the practices of classrooms 
situated in school systems and countries that would all be described as “Asian” 
suggests that any treatment of educational practice that makes reference to the 
“Asian classroom” confuses several quite distinct pedagogies. This observation is 
not to deny cultural similarity in the way in which education is privileged and 
encountered in communities that might be described as “Confucian-heritage.” But, 
the identification of a correspondence between membership of a Confucian-
heritage culture and a single pedagogy leading to high student achievement is 
clearly mistaken. Hatano and Inagaki (1998) also questioned the grouping of 
Chinese and Japanese classrooms as ‘Asian’ and Wong (2004) problematises the 
use of ‘Confucian Heritage Culture’ as either a generic characterisation of 
traditional Chinese culture or as an inclusive grouping of countries such as China, 
Japan, Korea and Vietnam. The recent success of countries such as Korea, 
Singapore and Japan in tests of international student achievement has encouraged 
the use of such misleading generalised categories (see Clarke, 2003, for a more 
complete discussion). We would like to suggest that the differences between the 
practices of classrooms in these countries are profound and reflect fundamental 
differences in implicit beliefs about effective instruction and the nature of learning. 
Our understanding of these differences is not advanced by simplistic grouping of 
classrooms into either Asian or Western categories. 
 The resolution of the tension between perceptions of cultural similarity and the 
empirical demonstration of significant pedagogical difference may lie in the 
distinction between macroculture and microculture. Macroculture refers to a set of 
ideas, communications or behaviours embraced by the majority of people in a 
particular society (e.g., Chinese culture), whereas microculture defines regularities 
and patterns of interactions specific to a social group (such as a mathematics 
classroom). It has been demonstrated in other research that classrooms within the 
one macroculture (e.g., the USA) can display significantly different socio-
mathematical norms (Yackel & Cobb, 1996). Certainly, the results reported in this 
chapter suggest significant differences in classroom discourse patterns among the 
mathematics classrooms in Berlin, Melbourne and San Diego, despite their cultural 
identification as ‘Western.’ Given this, perhaps it is not so surprising that different 
classrooms situated within the Confucian-heritage culture should display different 
norms of classroom behaviour associated with different pedagogies that show high 
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levels of local consistency. Certainly, we suggest that cultural similarity does not 
prescribe instructional practice. 
 It appears to us that the key constructs Public Oral Interactivity and Public 
Mathematical Orality distinguished one classroom from another very effectively, 
particularly when the two constructs were juxtaposed (by comparing Figures 2 and 
3). The trends shown by the juxtaposition of Figures 2 and 3 usefully direct our 
attention to classrooms and comparisons likely to reward more fine-grained 
analysis. The contemporary reform agenda in the USA and Australia has placed a 
priority on student spoken participation in the classroom and this is reflected in the 
relatively high public oral interactivity of the San Diego and Melbourne 
classrooms (Figure 2). By contrast, classrooms such as those in Shanghai, were 
much less orally interactive. However, the seemingly lower level of public oral 
interactivity conceals differences in the frequency of the spoken occurrence of key 
mathematical terms (Figure 3), from which perspective the Shanghai classrooms 
can be seen as the most mathematically oral in the public domain. In comparison, 
despite other possible cultural similarities, students in the Tokyo classrooms used 
spoken mathematics extensively in both public and private situations. However, 
the relative occurrence of spoken mathematical terms is only one level of analysis. 
A more fine-grained analysis is required to distinguish between repetitive oral 
mimicry and the public (and private) negotiation of meaning (Cobb & Bauersfeld, 
1994; Clarke, 2001). The analyses reported in this chapter draw to our attention 
significant differences in the classroom discourse of mathematics classrooms 
situated in different cultural settings. These differences suggest further areas for 
research. 
 Despite the frequently assumed similarities of practice in classrooms 
characterised as Asian, differences in the nature of students’ publicly spoken 
mathematics in classrooms in Seoul, Hong Kong, Shanghai, Singapore, and Tokyo 
are non-trivial and suggest different instructional theories underlying classroom 
practice. The question of learning outcomes is addressed explicitly in the next 
chapter. The implicit assumption guiding instruction in the classrooms studied in 
Hong Kong and Seoul seems to be that the employment of spoken mathematics by 
students is not to the benefit of the students’ learning of mathematics. Classrooms 
studied in Melbourne, Berlin, Tokyo, San Diego, Singapore, and Shanghai, despite 
differences in implementation, seem to make the opposite assumption. Any 
‘universal’ theory of mathematics learning would have to accommodate, 
distinguish and explain the learning outcomes of each of these classrooms. 
 What has been demonstrated is the wide variety of practice among the 
classrooms of competent mathematics teachers with respect to the promotion of 
student fluency in spoken mathematical discourse. Local consistencies of practice, 
such as those found across the three classrooms studied in Seoul and in Shanghai, 
suggest that competent teaching is very differently conceived and performed in 
different cultures. The promotion of student-student interaction is an instructional 
strategy employed extensively in some classrooms and not at all in others. The 
focus in this chapter has been on public discourse. Our analysis, as reported in this 
chapter, did not address the role and significance of student-student interaction. 
Nor did we attempt to connect student participation in spoken mathematical 
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discourse with learning outcomes. Both these considerations are addressed in the 
next chapter. 
NOTES 
                                                          
i  Our use of the term ‘Western canon’ draws on the literary connotations of the term and is intended to 
invoke associations both of claimed authority and of contested legitimacy. 
ii  It should be noted that Hong Kong 3 used English as the instructional language, while Hong Kong 1 
and 2 used Cantonese, so any common features of the Hong Kong classrooms are likely to reflect 
dominant pedagogical practices, rather than be a specific result of the use of the Chinese or English 
language. 
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